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Foreword

The International Organization for Standardization (ISO) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical com-
mittee has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with 1ISO, also take part in the work. 1SO collaborates
closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical stan-
dardization.

Draft International Standards adopted by technical committees are circulated to the member bodies for
voting. Publication as an International Standard requires approval by at least 75% of the member bodies
casting a vote.

International Standard 1ISO 10303-221 was prepared by Technical Committee 1SO/Tadi8Arial
automation systems and integrati®@ybcommittee SC4ndustrial data.

The preparation of this part of ISO 10303 has benefited from the technical contributions of many projects
and their sponsoring organizations.

The contributions of the following are acknowledged:

ESPRIT Ill, 6212, ProcessBase;

— ESPRIT 1V, 20506, PIPPIN;
— PISTEP;

— SPI-NL;

— POSC/CAESAR,;

— EPISTLE;

— PlantSTEP;

pdXi.
The attention of the reader is drawn to the following:

— The Information Requirements stated in clause 4 of this part of ISO 10303 cannot be supported in
full by the current version of the Integrated Resource part 41, which is referenced in clause 2.

The AP 221 development team has proposed extensions and changes to Integrated Resource part 41
that would enable all the Information Requirements to be met. The extensions and modifications
are described in document ISO TC184/SC4 N539 “Integrated generic resource: Fundamentals of
product description and support (Revision of ISO 10303-41:1994)". Document ISO TC184/SC4
N539 will be distributed along with the Committee Draft (CD) of this part of ISO 10303 in the
ballot package.
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Document ISO TC184/SC4 N539 also contains extensions and changes to Integrated Resource part
41 which are required by other AP projects and which are required to resolve SEDS issues. The
AP 221 development team will contribute to the development of an ISO New Work Item that in-
corporates the proposed extensions and changes in an amendment to Integrated Resource part 41.
The amended version of Integrated Resource part 41 will be a normative reference in the Draft
International Standard (DIS) version of this part of ISO 10303.

— This part of ISO 10303 contains specified instances of application objects, which are defined in
annex M. The standard instances are normative and are an integral part of the Information Require-
ments.

As an illustration, the specified instances of the application object ©fassaterial define a taxon-
omy for components and equipment items within a process plant. The specified instances are used
to exchange information about the nature of a component or equipment item.

An informative listing of the specified instances in electronic form is provided by annex N.

— Many of the Application Objects defined in clause 4.2 of this part of ISO 10303 have a generic
definition which does not restrict their use to the exchange of information about a process plant.

However the precise nature of each generic application object is indicated by the standard instances
in annex M which provide a taxonomy. The scope of each taxonomy defines the scope of this part
of ISO 10303 and in each case the scope is restricted to application objects of relevance to process
plant.

— The Usage Scenario in annex K and the Technical discussion in annex L, explain how generic
application objects can be combined with a taxonomy in order to exchange precise information
about a process plant.

The reader is encouraged to read annexes K and L which explain the basis of the technical approach
of this part of ISO 10303.

ISO 10303 consists of the following parts under the general ltiidieistrial automation systems and
integration — Product data representation and exchange:

Part 1, Overview and fundamental principles;

Part 11, Description methods: The EXPRESS language reference manual;

— Part 12, Description method: The EXPRESS-I language reference manual;

— Part 21, Implementation methods: Clear text encoding of the exchange structure;

— Part 22, Implementation method: Standard data access interface specification;

— Part 23, Implementation method: C++ language binding to the standard data access interface;

— Part 24, Implementation method: C language binding to the standard data access interface;
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Part 26, Implementation method: Interface definition language binding to the standaatdess
interface;

Part 31, Conformance testing methodology and framework: General concepts;

Part 32, Conformance testing methodology and framework: Requirements on testing laboratories
and clients;

Part 33, Conformance testing methodology and framework: Structure and use of abstract test suites;
Part 34, Conformance testing methodology and framework: Abstract test methods;

Part 35, Conformance testing methodology and framework: Abstract test methods for SDAI imple-
mentations;

Part 41, Integrated generic resources: Fundamentals of product description and support;
Part 42, Integrated generic resources: Geometric and topological representation;
Part 43, Integrated generic resources: Representation structures;

Part 44, Integrated generic resources: Product structure configuration;

Part 45, Integrated generic resource: Materials;

Part 46, Integrated generic resources: Visual presentation;

Part 47, Integrated generic resource: Shape variation tolerances;

Part 49, Integrated generic resource: Process structure and properties;

Part 101, Integrated application resource: Draughting;

Part 104, Integrated application resource: Finite element analysis;

Part 105, Integrated application resource: Kinematics;

Part 106, Integrated application resource: Building construction core model;

Part 201, Application protocol: Explicit draughting;

Part 202, Application protocol: Associative draughting;

Part 203, Application protocol: Configuration controlled design;

Part 204, Application protocol: Mechanical design using boundary representation;
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Part 205, Application protocol:
Part 207, Application protocol:
Part 208, Application protocol:
Part 209, Application protocol:
Part 210, Application protocol:
Part 212, Application protocol:
Part 213, Application protocol:
Part 214, Application protocol:
Part 215, Application protocol:
Part 216, Application protocol:
Part 217, Application protocol:
Part 218, Application protocol:

Part 220, Application protocol:
products;

Mechanical design using surface representation;

Sheet metal die planning and design;

Life cycle management - Change process;

Composite and metallic structural analysis and related design;
Electronic assembly, interconnect, and packaging design;
Electrotechnical design and installation

Numerical control process plans for machined parts;
Core data for automotive mechanical design;

Ship arrangement;

Ship moulded forms;

Ship piping;

Ship structures;

Process planning, manufacture, and assembly of layered electronic

Part 221, Application protocol: Functional data and their schematic representation for process plant;

Part 222, Application protocol:

Exchange of product data for composite structures;

Part 223, Application protocol: Exchange of design and manufacturing product information for

casting parts;

Part 224, Application protocol:

features;

Part 225, Application protocol:
Part 226, Application protocol:
Part 227, Application protocol:

Part 228, Application protocol:

Mechanical product definition for process plans using machining

Building elements using explicit shape representation;
Ship mechanical systems;
Plant spatial configuration;

Building services: Heating, ventilation, and air conditioning;

Part 229, Application protocol: Exchange of design and manufacturing product information for

forged parts;
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Part 231, Application protocol: Process engineering data: Process design and process specification

of major equipment;

Part 232, Application protocol: Technical data packaging core information and exchange;

Part 301, Abstract test suite:
Part 302, Abstract test suite:
Part 303, Abstract test suite:
Part 304, Abstract test suite:
Part 305, Abstract test suite:
Part 307, Abstract test suite:
Part 308, Abstract test suite:
Part 309, Abstract test suite:
Part 310, Abstract test suite:
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Part 313, Abstract test suite:
Part 314, Abstract test suite:
Part 315, Abstract test suite:
Part 316, Abstract test suite:
Part 317, Abstract test suite:

Part 318, Abstract test suite:

Part 320, Abstract test suite: Process planning, manufacture, and assembly of layered electronic

products;
Part 321, Abstract test suite:
Part 322, Abstract test suite:

Part 323, Abstract test suite:
parts;

Explicit draughting;

Associative draughting;

Configuration controlled design;

Mechanical design using boundary representation;
Mechanical design using surface representation;

Sheet metal die planning and design;

Life cycle management - Change process;

Composite and metallic structural analysis and related design;
Electronic assembly, interconnect, and packaging design;
Electrotechnical design and installation;

Numerical control process plans for machined parts;
Core data for automotive mechanical design;

Ship arrangement;

Ship moulded forms;

Ship piping;

Ship structures;

Functional data and their schematic representation for process plant;

Exchange of product data for composite structures;

Exchange of design and manufacturing product information for casting
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Part 324, Abstract test suite: Mechanical product definition for process plans using machining fea-

tures;

Part 325, Abstract test suite: Building elements using explicit shape representation;

Part 326, Abstract test suite: Ship mechanical systems;

Part 327, Abstract test suite: Plant spatial configuration;

Part 328, Abstract test suite: Building services: Heating, ventilation, and air conditioning;

Part 329, Abstract test suite: Exchange of design and manufacturing product information for forged

parts;

Part 330, Abstract test suite: Building structural frame: Steelwork;

Part 331, Abstract test suite: Process engineering data: Process design and process specification of

major equipment;

Part 332, Abstract test suite: Technical data packaging core information and exchange;

Part 501, Application interpreted construct:
Part 502, Application interpreted construct:
Part 503, Application interpreted construct:
Part 504, Application interpreted construct:
Part 505, Application interpreted construct:
Part 506, Application interpreted construct:
Part 507, Application interpreted construct:
Part 508, Application interpreted construct:
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Non-manifold surface;

Manifold surface;

Geometrically bounded wireframe;
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Elementary boundary representation;
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Part 514, Application interpreted construct: Advanced boundary representation;
Part 515, Application interpreted construct: Constructive solid geometry;
Part 517, Application interpreted construct: Mechanical desigh geometric presentation;

Part 518, Application interpreted construct: Mechanical design shaded representation.

The structure of this International Standard is described in ISO 10303-1. The numbering of the parts of
this International Standard reflects its structure:

Parts 11 to 13 specify the description methods,

Parts 21 to 26 specify the implementation methods,

Parts 31 to 35 specify the conformance testing methodology and framework,
Parts 41 to 49 specify the integrated generic resources,

Parts 101 to 106 specify the integrated application resources,

Parts 201 to 232 specify the application protocols,

Parts 301 to 332 specify the abstract test suites, and

Parts 501 to 518 specify the application interpreted constructs.

Should further parts of ISO 10303 be published, they will follow the same numbering pattern.

Annexes A, B, C, D, E and M are an integral part of this part of ISO 10303. Annexes F, G, H, J, K, L,
and N are for information only.
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and exchange of
product data. The objective is to provide a neutral mechanism capable of describing product data
throughout the life cycle of a product independent from any particular system. The nature of this de-
scription makes it suitable not only for neutral file exchange, but also as a basis for implementing and
sharing product databases and archiving.

This International Standard is organized as a series of parts, each published separately. The parts of
ISO 10303 fall into one of the following series: description methods, integrated resources, application
interpreted constructs, application protocols, abstract test suites, implementation methods, and confor-
mance testing. The series are described in ISO 10303-1. This part of ISO 10303 is a member of the
application protocols series.  This part of ISO 10303 specifies an application protocol (AP) for the
representation, exchange and sharing of functional and physical data created during the design stage of
the process plant life-cycle.

This part of ISO 10303 is concerned with the functional and physical aspects of plant items, as shown
in figure 1. As indicated by the figure, the different aspects of a plant item are relevant to different
activities, but both aspects are described by the same documents, e.g., P&IDs, data sheets and their
electronic equivalents.

NOTE — The physical aspect is also called ‘material’ in this part of ISO 10303. The word ‘material’ is used
in the materials management or asset management sense, and means something physical that is identified and
controlled.

The principal focus of this part of ISO 10303 is:

— the piping and instrumentation diagram (P&ID), e.g., the arrangement of ink on paper, or pixels on
a screen;

— the information that can be understood from a P&ID, e.g., the identification, classification and con-
nectivity of plant items;

— and property information about the plant items. This can be accessed usinglbgeimté&&1D
system, but is traditionally presented on an equipment data sheet.

EXAMPLE 1 - A P&ID is shown in figure 2. This P&ID is described in annex L.

The data created during the detailed process engineering design stage of the process plant life-cycle is

accessed and updated throughout the life of the plant. This part of ISO 10303 enables the exchange of

the initial design data and the subsequent changes to this data. This part of ISO 10303 does not support

the exchange of data such as operations and maintenance records that are created during construction
and operation of a process plant.

This part of ISO 10303 enables the exchange of the following:

— aP&ID which is a drawing that presents information about the identification, class and connectivity
of plant items in a way that can be understood by a human;

— the same information in an form that can be understood by a computer;
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plant item
can be viewed in terms of ity can be viewed in terms of its
is carried out by is carried out on
process functional physical construction &
activity aspect aspect maintenance
is described by is described by
P&ID data sheet

Figure 1 — Functional and physical aspects of a plant item

— information about the properties of plant items which are presented on data sheets in a traditional
paper based system.

The exchange may be between process engineering design applications software, between process engi-
neering design data bases, or between applications software and a data base.

This part of ISO 10303 supports the exchange of design ‘snapshots’ that are the electronic equivalent of
traditional exchanges of paper P&IDs and data sheets. This part of ISO 10303 also enables the exchange
of a history of design changes, and of audit trail and approval data associated with data objects within
the design.

This part of ISO 10303 supports the exchange of class libraries. A class library is a collection of inter-
related classes, or a taxonomy, that can be used to convey information about the nature of plant items
and the properties that are valid for them. A class library can contain classes that are specified by this
part of ISO 10303 and user defined classes which are specialisations of them. A class library can be
exchanged along with a design that contains the classified plant items, or sent on its own by a customer
to a contractor to specify the classes that shall be used.

This part of ISO 10303 supports the identification of a class that is defined by ISO 13584. This enables
further information about a class to be obtained from an implementation of ISO 13584.

This part of ISO 10303 supports the exchange of standard parts catalogues. A standard parts catalogue is
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a collection of reference part definitions, such that a specific instance corresponding to eatbroedim

be supplied as required. Specific instances of items within a process plant can be defined by reference
to a standard parts catalogue. A standard parts catalogue can be exchanged along with a design that
contains the specific instances , or sent on its own by a customer to a contractor to specify the standard
parts that shall be used.

This part of ISO 10303 supports the identification of a standard part that is defined by ISO 13584. This
enables further information about a standard part to be obtained from an implementation of ISO 13584.

NOTE 1 — The difference between the intended use of a class library and a standard parts catalogue is as
follows:

— Aclass library records knowledge about the nature of thingse&oh class within the library there may
be many different objects with different properties that are members. The definition of a class makes it
possible to judge whether an object is member or not.

A class library can be a record of knowledge about the nature of things that is shared by both parties to
an exchange. For a standard class, such as ‘centrifugap’, the knowledge is provided by this part
of ISO 10303 in the tables of standard instances.

— A parts catalogue records the definitions of reference partsed&ear standard part within the catgle
there may be many specific instances, but they each have the same properties to within a tolerance.

A standard parts catalogue can be knowledge that is transferred by an exchange. The definition of a
reference part that is not known to the receiver can refer to a class that is known to the receiver. Hence
the classification of a standard part as a ‘centrifygahp’, conveys knowledge about that standard part

to the receiver.

This part of ISO 10303 supports the exchange of a specification of properties that plant items are required
to have for a particular design activity. This is the electronic equivalent of a blank data sheet.

Figure 3 is a data planning model for this part of ISO 10303 which shows the principal application
objects.

The concepts shown in figure 3 are as follows:

facility: the functional aspect of a plant item which is relevant to the process activities carried out
by a process plant;

material: the physical aspect of a plant item which is relevant to the mechanical design, construc-
tion and maintenance of a process plant;

activity: the operations that are carried out upon process materials;

property: a quantity which is observable or measurable when a process plant has been constructed
and is being operated, and which are deemed or predicted when a process plant is being designed;

class of facility: a class that indicates the functional nature of a plant item;
class of material: a class that indicates the physical nature of a plant item;

class of property: a class that indicates the nature of an observable or measurable quantity.
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T
facility | class of facility
I
I
activity | class of activity
I
I
. | .
material | class of material
I
I
I
I
property class of property
I
I
instance information | class information
1

Figure 3 — Data planning model showing principal objects and their
classification
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facility \
information content
activity approval
and
configuration
material management
annotation element
property

Figure 4 — Data planning model showing description, presentation and
configuration management

NOTE 2 — Allthe concepts shown in figure 3 correspond directly to application objects defined in clause 4.2
of this part of ISO 10303.

All the principal concepts shown in figure 3 can be described, presented by a schematic drawing, and
subjected to configuration management and approval. This is shown in figure 4.

The concepts introduced in figure 4 are as follows:

annotation element: a graphical symbol, textual annotation or curve on a schematic drawing that
presents information;

information content: a text string, number, or the contents of a document;
Any object can be identified or described by a text string.

A property can be described by a numeric information content which is its value with respect to a
unit of measure.

approval and configuration management: a specification of the version sequence and approval
status for all application objects.

NOTE 3 — The concepts annotation element and information coegéaht corrgsond directly to application
objects defined in clause 4.2 of this part of ISO 10303.

The approval and configuration management capability is provided by the Units of Functionality variance
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andderivation and approval.

This part of ISO 10303 does not cover the spatial arrangements of plantitems within a process plant. Data
exchange for activities that involve both functional and spatial data, may require the co-operative use of
this part of ISO 10303 with ISO 10303 part 227 “Application protocol: Plant spatial configuration”.

This part of ISO 10303 does not cover the simulation of process activities carried out by a process plant.
Data exchanges for activities that involve both functional and process simulation data, may require the
co-operative use of this part of ISO 10303 with ISO 10303 part 231 “Application protocol: Process
engineering data: Process design and process specification of major equipment”.

Application protocols provide the basis for developing implementations of ISO 10303 and abstract test
suites for the conformance testing of AP implementations.

Clause 1 defines the scope of the application protocol and summarizes the functionality and data covered
by the AP. Clause 3 lists the words defined in this part of ISO 10303 and gives pointers to words defined
elsewhere. An application activity model that is the basis for the definition of the scope is provided in
annex F. The information requirements of the application are specified in clause 4 using terminology
appropriate to the application. A graphical representation of the information requirements, referred to as
the application reference model, is given in annex G.

Resource constructs are interpreted to meet the information requirements. This interpretation produces
the application interpreted model (AIM). This interpretation, given in 5.1, shows the correspondence
between the information requirements and the AIM. The short listing of the AIM specifies the interface
to the integrated resources and is given in 5.2. Note that the definitiorBX#RESSprovided in the
integrated resources for constructs used in the AIM may include select list items and subtypes which
are not imported into the AIM. The expanded listing given in annex A contains the coreB)PRESS

for the AIM without annotation. A graphical representation of the AIM is given in annex H. Additional
requirements for specific implementation methods are given in annex D.
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Industrial automation systems and integration —
Product data representation and exchange —

Part 221 : :
Application protocol: Functional data

and their schematic representation for process plant

1 Scope

This part of ISO 10303 specifies the use of the integrated resources necessary for the scope and informa-
tion requirements for functional data and their schematic representation for process plant.

NOTE 1 — The application activity model in annex F provides a graphical representation of the processes
and information flows which are the basis for the definition of the scope of this part of ISO 10303.

This part of ISO 10303 specifies information about intended (see 3.5.15) plant systems (see 3.5.22) and
equipment (see 3.5.10) created during the detailed design of a process plant (see 3.5.20), and information
about actual (see 3.5.1) plant systems and equipment created during the construction, operation and
decomissioning of a process plant.

NOTE 2 — All the information in the scope of this part of ISO 10303 may be created during the detailed
design of a process plant. However, the changes to the information during later stages of the process plant
life-cycle are also within scope.

Three categories of information are defined in clause 6 ‘Conformance requirements’. These categories
of information correspond to major information flows within the application activity model in annex F
as follows:

basic functional data: This category of information supports the exchange of equipment charac-
teristics (see F.1.43) and equipment lists (see F.1.45).

schematic presentation: This category supports the exchange of schematic diagrams in general
(see F.1.125) and piping and instrumentation diagrams in particular (see F.1.82).

business information: This category supports the exchange of engineering design, construction
and operation changes (see F.1.41), and change requests (see F.1.9).

The following are within the scope of this part of ISO 10303:

— identification of systems and equipment that carry out process activities (see 3.5.24) within a process
plant, or that control the carrying out of process activities within a process plant;

— connectivity of plant systems and equipment;
— classification of plant systems and equipment;

NOTES
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3 — Plant systems and equipment may be classified on the basis of their functional and physical aspects.

4 — The three items listed above are information that is shown on a schematic presentation (see 3.5.28)
such as a P&ID or a PFD.

5 — The classification shown on a schematic presentation is limited in detail. Further detail is provided
in text form within documents such as data sheets. The standard functional and physical classes within
this part of ISO 10303 provide more detail than is normally shown on a schematic presentation.

definnition of standard functional (see 3.5.11) and physical (see 3.5.17) classes (see 3.5.4) of the
following:

process plants and plant systems;

piping and protection material, including coating and insulation (see 3.5.14);
heat transfer equipment items and their components;

valves and their components;

rotating equipment items and their components;

vessels and their components;

instrumentation (see 3.5.13) items and their components.

user defined functional and physical classes of plant systems and equipment, and user defined classes
of property.

NOTE 6 — User defined classes can do the following:
o add further detail to the standard classification;

o provide classification that extends the scope of this part of ISO 10303 to include other classes of
systems and equipment.

composition of plant systems and equipment;

association between the functional definition of a plant system or equipment and the physical plant
items (see 3.5.21) which provide the service;

functional and physical properties of plant systems and equipment;

NOTES

7 — Functional and physical property data may be shown on a P&ID. An intelligent P&ID system uses
the P&ID as a graphical user interface to functional and physical property data.
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8 — Functional and physical property data are presented on a data sheet.

definition of standard classes of property for plant systems and equipment;

presentation of as a P&ID of identification, connectivity, classification and property information
about plant systems and equipment;

user defined classes of symbols;
presentation of a P&ID as a document or graphical display;
library of functional and physical classes for plant systems and equipment;

NOTE 9 — This part of ISO 10303 supports the exchange of a class library with or without plant items
that are classified. A class library can be sent on its own from a customer to a contractor to specify the
classes that shall be used to indicate the nature of plant items within a design.

library of classes for properties;

specification of those classes of property for which a value is required for a particular design activity;
NOTE 10 — This part of ISO 10303 supports the exchange of a request for property values.

external references to classes that are stored in accordance with ISO 13584;

catalogue (see 3.5.3) of standard parts;

NOTE 11 — This part of ISO 10303 supports the exchange of a catalogue of standard parts with or with-
out specific instances of objects that are derived from the typical instances of objects in the catalogue.

external references to standard parts that are stored in accordance with ISO 13584;
change information;
NOTE 12 — This part of ISO 10303 supports the association of any data with a previous version.
piping specification;
audit trail and approval,

NOTE 13 — This part of ISO 10303 supports the association of any data with its creator, and a time and
date of creation. Any data may be associated with an approval status.

references to documents that describe plant items;

EXAMPLE 2 — Data sheet, P&ID and safety case report are all classes of document.
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NOTES

14 — A document that is referenced can be in either paper or electronic form.

15 — This part of ISO 10303 supports the association of a document with approval status.

— process material (see 3.5.26) and substance;
— identification and description of construction material (see 3.5.8);
— identification and textual description of the position and orientation of plant systems and equipment.

NOTE 16 — The computer understandable description of position and orientation with respect to a co-
ordinate system is within the scope of ISO 10303 part 227.

The following are outside the scope of this part of ISO 10303:

— description of the shape, position and orientation of plant systems and equipment using geometric
models;

NOTE 17 — This is within the scope of ISO 10303 part 227.

— the simulation of processes or operations performed by plant systems and equipment;

NOTE 18 — This is within the scope of ISO 10303 part 231.

— document structure information, such as is provided by SGML,;
— document presentation information, such as provided by LaTeX or HTML;

NOTE 19 — Document presentation information can specify how property values are presented to a
human as a data sheet.

— composition and processing history of construction material;
— contracts and other business relationships and activities.
— standard classes for the following:
e civil and structural items and their components;
e electrical systems, electrical equipment items and their components;

e mechanical handling and movement systems, such as conveyor belts and cranes, and their
components;

e construction materials;
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e HVAC systems and their components;
e process activities including control processes;

e P&ID symbols.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions
of this part of ISO 10303. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this part of ISO 10303 are encouraged to inves-
tigate the possibility of applying the mostaent edions of the standards indicated below. Members of

IEC and ISO maintain registers of currently valid International Standards.

ISO 31:1994,Quantities and Units.

ISO 1000:1992 Sl units and recommendations for the use of their multiples and of certain other units.
ISO 1998-1:1974 Petroleum industry — Vocabulary — Part 1: Trilingual edition.

ISO 1998-1 DAM 1:1985 Petroleum industry — Vocabulary — Part 1: amendment 1.

ISO 1998-1:1976 Petroleum industry — Vocabulary — Part 2: Trilingual edition.

ISO 1998-1 DAM 1:1985 Petroleum industry — Vocabulary — Part 2: amendment 1.

ISO 8824-1:1994nformation Technology — Open System Interconnection — Abstract Syntax Notation
One (ASN.1) — Part 1: Specification of Basic Notation.

ISO 10303-1:1994|ndustrial automation systems and integration — Product data representation and
exchange — Part 1 : Overview and fundamental principles.

ISO 10303-11:1994Industrial automation systems and integration — Product data representation and
exchange — Part 11 : Description method: TE¥PRES3anguage reference manual.

ISO 10303-21:1994Industrial automation systems and integration — Product data representation and
exchange — Part 21 : Implementation method: Clear text encoding of the exchange structure.

ISO 10303-31:1994Industrial automation systems and integration — Product data representation and
exchange — Part 31 : Conformance testing methodology and framework: General concepts.

ISO TC184/SC4 N539Industrial automation systems and integration — Product data representation
and exchange — Part 41 : Integrated generic resource: Fundamentals of product description and support
(Revision of ISO 10303-41:1994).
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ISO 10303-42:1994Industrial automation systems and integration — Product data representation and
exchange — Part 42 : Integrated generic resource: Geometric and topological representation.

ISO 10303-43:1994Industrial automation systems and integration — Product data representation and
exchange — Part 43 : Integrated generic resource: Representation structures.

ISO 10303-44:1994Industrial automation systems and integration — Product data representation and
exchange — Part 44 : Integrated generic resource: Product structure configuration.

ISO 10303-45:1994Industrial automation systems and integration — Product data representation and
exchange — Part 45 : Integrated generic resource: Materials.

ISO 10303-46:1994Industrial automation systems and integration — Product data representation and
exchange — Part 46 : Integrated generic resource: Visual presentation.

ISO 10303-49:1994Industrial automation systems and integration — Product data representation and
exchange — Part 49 : Integrated generic resource: Process structure and properties.

ISO 10303-101:1994Industrial automation systems and integration — Product data representation and
exchange — Part 101 : Integrated application resource: Draughting.

ISO 10303-227:—-1), Industrial automation systems and integration — Product data representation and
exchange — Part 227: Application protocol: Plant spatial configuration.

ISO 13584-1:-D, Industrial automation systems and integration — Parts Library — Part 1 : Overview
and fundamental Principles.

ISO 13584-42:-1, Industrial automation systems and integration — Parts Library — Part 42 : Method-
ology for Structuring Part Families.

3 Definitions and abbreviations

For the purposes of this International Standard, the following definitions and abbreviations apply:

3.1 Termsdefined in ISO 10303-1

This part of ISO 10303 makes use of the following terms defined in ISO 10303-1:1994:
— abstract test suite (ATS);

— application;

— application activity model (AAM);

DTo be published.
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— application interpreted model (AIM);

— application protocol (AP);

— application reference model (ARM);

— conformance class;

— conformance testing;

— implementation method,;

— integrated resource;

— protocol information and conformance statement (PICS);

— unit of functionality (UoF).

3.2 Terms defined in ISO 10303-31

This part of ISO 10303 makes use of the following terms defined in ISO 10303-31:1994:

— conformance class;

3.3 Terms defined in ISO 10303-42

This part of ISO 10303 makes use of the following terms defined in ISO 10303-42:1994:

closed curve;

curve;

placement coordinate system;

surface;

topological sense;

3.4 Terms defined in ISO 10303-46

This part of ISO 10303 makes use of the following terms defined in ISO 10303-31:1994:
— layer;

3.5 Other definitions

For the purposes of this part of ISO 10303, the following definitions apply.
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3.5.1 actual: an indication that a physical or functional thing has an existence at some time in the real
world.

An actual plant item (see 3.5.21) has properties that can be measured or observed. An intended plant
item has properties that are deemed by a design activity, calculated by a simulation or analysis activity,

or guessed.

NOTES

1 — Within the scope of this part of ISO 10303, being actual can be specified for a thing that is:

a plant item;

an association between plant items such as a connection or composition;

an activity or an associations between a plant item and an activity;

a possession of a property by a plant item or activity.

The full list of Application Objects that can be specified to be actual is given in 4.2.105.

2 — Athing cannot be both actual and intended (see 3.5.15).

An actual thing can be the realisation of an intended thing (see 4.2.140).

3.5.2 assembly:a set of things which have a relationship to each other apart from being members of the
same set.

NOTES

1 — Within the scope of this part of ISO 10303, an assembly can be of things that are:
— plantitems (see 3.5.21);
— lines, symbols or textual annotation on a schematic presentation (see 3.5.28).

2 — A set of things which do not have a relationship with each other, apart from being members of the same
set, is a collection (see 3.5.5).

3 — Aplant item (see 3.5.21) can be an assembly of other plant items. A pump is an assembly that contains,
amongst other things, a body and an impeller.

3.5.3 catalogue:a collection (see 3.5.5) of things that exists to support a selection activity.

The term is also used for a paper or electronic document that holds information about a collection of
things.

NOTES
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1 — Within the scope of this part of ISO 10303, a catalogue can be of things that are:
— plantitems (see 3.5.21);

— symbols on a schematic presentation (see 3.5.28).

2 — A catalogue can be a collection of typical, or reference, symbols from which the definition of a specific
occurrence of a symbol in a schematic presentation (see 3.5.28) can be selected.

3 — Acatalogue can be a collection of typical, or reference, plant items (see 3.5.21) from which the definition
of a specific occurrence of a plant item in the design of a process plant (see 3.5.20) can be selected.

3.5.4 class:a concept that can be used to separate things into those which are of the class and those
which are not.

A class has a criterion for inclusion that is not merely an enumeration of its members.

NOTES
1 — Within the scope of this part of ISO 10303, a class can be specified for a thing that is:
— aplantitem (see 3.5.21);
— aline, symbol or textual annotation on a schematic presentation (see 3.5.28);
— aproperty;
— an activity;
— an information holder (see 3.5.12);
— atext;

— arole that is played by a plantitem in an activity.

2 — This part of ISO 10303 specifies standard classes of plant item (see 3.5.21), property and activity, and
provides a capability for the exchange and sharing of extensions to this standard set.

3.5.5 collection: a set of things which do not have any relationship to each other apart from being mem-
bers of the same set.

NOTES
1 — Within the scope of this part of ISO 10303, an collection can be of things that are:
— plantitems (see 3.5.21);

— lines, symbols or textual annotation on a schematic presentation (see 3.5.28);
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— classes (see 3.5.4).

2 — A set of things which have a relationship with each other, apart from being members of the same set, is
an assembly (see 3.5.2).

3 — A Bill of Materials (BoM) is a collection of specific occurrences of plant items.

EXAMPLE 3 — The catalogue of typical or reference plant items (see 3.5.21) that is issued by J. Bloggs and
Co. piping component manufacturers, is a collection.

3.5.6 component: a part of another thing.
NOTES
1 — Within the scope of this part of ISO 10303, a thing that is a component can be:
— apart of a functional (see 3.5.11) or physical (see 3.5.17) plant item (see 3.5.21);
— aparts of a process material (see 3.5.26) that is a mixture.
2 — Athing that contains a component can be either an assembly (see 3.5.2) or a collection (see 3.5.5).

3 — A component can itself have components.

3.5.7 connection: an association between two things that enables the flow of material, energy, mechan-
ical load or information between them or constrains their relative positions.

NOTES

1 — Within the scope of this part of ISO 10303, a connected thing can be either functional (see 3.5.11) or
physical (see 3.5.17) plant items (see 3.5.21).

2 — A connection can be the result of a physical (see 3.5.17) joining.

3 — Afunctional (see 3.5.11) connection can exist between two things without a physical joining.

3.5.8 construction material: a class (see 3.5.4) of a quantity of matter that indicates the substance from
which itis made; the complete processing history of that substance from raw material to finished product;
and the expected material properties the quantity of matter.

3.5.9 data context object: an object that has a description given by some data records within a reposi-
tory but not others.

NOTE — The set of records that forms the description is the relevant data (see 3.5.27) for the data context
object.

3.5.10 equipment: a plant item (see 3.5.21 that can be installed to perform a service and that is treated
as a single item for the purpose of design, acquisition or operation.

10
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3.5.11 functional: an indication that a thing is concerned with the actions or activities that a plant item
(see 3.5.21) performs or is capable of performing.
NOTES
1 — Within the scope of this part of ISO 10303, being functional can be specified for a thing that is:
— aproperty possessed by a plant item (see 3.5.21);
— an association between plant items such as a connection or composition;

2 — A thing concerned with existence as a volume or matter or space, rather than function, is described as
physical (see 3.5.17).

3 — Operating temperature and operating pressure are functional properties.

3.5.12 information holder: a functional (see 3.5.11) or physical (see 3.5.17) object that is, or can be,
used to store data

EXAMPLES

4 — The computer file with name ‘midcr12345.tex’, that is on the project data base, is a functional infor-
mation holder.

5 — The paper document with reference ‘MBB/SCR/12345’, that is held in the company archive, is a physical
information holder.

3.5.13 instrument: a plant item (see 3.5.21) that controls or monitors a process plant (see 3.5.20) or
contributes to the control and monitoring as part of an assembly (see 3.5.2).

EXAMPLE 6 — Control valve, sensor, and gauge are classes of instrument.

3.5.14 insulation: a quantity of matter or space that provides resistance to the flow of heat, electricity,
sound or mechanical vibration.

3.5.15 intended: an indication that a thing is an intention rather that something that has an existence at
some time in the real world.

NOTES

1 — Within the scope of this part of ISO 10303, being intended can be specified for a thing that is:
— aplantitem;
— an association between plant items such as a connection or composition;

— an activity or an associations between a plant item and an activity;

11
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— apossession of a property by a plant item or activity.
The full list of things that can be specified to be intended is given in 4.2.105.

2 — Anintended thing can be realised by an actual (see 3.5.1) thing.

3 — An intended plant item (see 3.5.21) has properties that are deemed by a design activity, calculated by
a simulation or analysis activity, or guessed. An actual plant item has properties that can be measured or
observed.

3.5.16 material stream: The meaning is one of the following:
a) a quantity of process material (see 3.5.26) in motion; or
b) a flow of process material across a surface (see 3.3).

Where a transportation activity is idealised as being along a one dimensional path then a flow of
process material across a surface is idealised as being at a point in the path.

NOTES

1 - Each usage of the term material stream within this part of ISO 10303 is qualified to indicate the meaning
that is intended.

2 — The volume of material in motion within a pipeline at an instance can be called a material stream.

3.5.17 physical: an indication that a thing is concerned with the physical existence of a plant item
(see 3.5.21) as a volume of matter and space.

NOTES
1 — Within the scope of this part of ISO 10303, being physical can be specified for a thing that is:
— aproperty possessed by a plant item (see 3.5.21);

— an association between plant items such as a connection or composition;

2 — Athing concerned with the activities or processes that a plant item performs or is capable of performing,
rather than its existence as a volume of matter or space, is described as functional (see 3.5.11).

EXAMPLE 7 — Position, orientation, size and mass are classes of physical property.

3.5.18 pipe: a plant item (see 3.5.21) that is hollow and approximately cylindrical, that can have a con-
stant cross-section along its length, and that conveys fluid, vapour, or particulate matter.

EXAMPLE 8 — Duct D-4507 that is part of the HVAC system for Much Binding B, has a rectangular cross
section, and is not a pipe.

12
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3.5.19 piping and instrumentation diagram (P&ID): a schematic presentation (see 3.5.28) of infor-
mation that consists of at least the following:

— the nature or class (see 3.5.4) plantitems (see 3.5.21)

— the functional (see 3.5.11) connection (see 3.5.7) and assembly (see 3.5.2) of plant items;

— the identification of principal plant items.
It can also present the following;

— the functional properties of plant items;

— the physical properties of plant items.
3.5.20 process plant:an assembly (see 3.5.2) of one or more plant systems (see 3.5.22) and plant items
(see 3.5.21) that can, or is intended to perform a chemical, physical or transport process. A process plant
is identified as a single unit for the purposes of management and ownership. A process plant has both

physical (see 3.5.17) and functional (see 3.5.11) aspects.

3.5.21 plant item: a quantity of matter or space that is, or is intended to be, a part of a process plant
(see 3.5.20).

A plant item has both physical (see 3.5.17) and functional (see 3.5.11) aspects.

NOTE — A plant item that is a volume of space can contain material objects but need not.

3.5.22 plant system:a functional (see 3.5.11) assembly (see 3.5.2) of plant items (see 3.5.21) with
functional relationships between the parts that performs or can perform a clearly identified activity as
a whole.

3.5.23 presentation: a quantity of matter that holds information in a form that can be understood by a
person.

NOTE — A P&ID is a presentation of information about plant items (see 3.5.21) and their connectivity.

3.5.24 process activity:an activity that transforms or transports process material (see 3.5.26) between
its input to a process plant as feed stock and its output from a process plant as product or waste.

NOTE - A transformation can be a change of physical state, a physical separation or mixing, or a biological
or chemical process.

3.5.25 process flow diagram (PFD)a schematic presentation (see 3.5.28) of information that consists
of at least:

— the nature or class (see 3.5.4) of process activities (see 3.5.24);

13
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— the connection of process activities by material streams (see 3.5.16);

— the plant items (see 3.5.21) that perform the process activities and their identification.
It can also present the following:

— the properties of the process activities and the material streams for particular cases;

— the measurements that are made upon process activities and material streams;

— the flow of signal between sensors, controllers, and actuators;

— the control logic that is implemented by a controller.

NOTE — The process activities shown on a PFD can be called ‘unit operations’.

3.5.26 process material:a quantity of matter that is transformed or transported by a process activity
(see 3.5.24).

EXAMPLE 9 — Cooling water and air are classes of process material.
3.5.27 relevant data: a set of data records that forms part of the description of an object.

NOTE — A set of data records can contain the description of two versions of a plant item. Some of the data
records can be withinthe relevant data for one version, and some of the data records can be within the relevant
data for the other version.

Some data records can be within the relevant data for both versions.

Each version of the plant item is a data context object (see 3.5.9).

3.5.28 schematic presentationa presentation (see 3.5.23) that conveys information about relationships
between things by the relative physical position of symbols.

NOTES

1 — Withinthe scope of this part of ISO 10303, a presentation can be of things that are plantitems (see 3.5.21).

2 — The relative physical position of symbols in a schematic presentation doesagssarily convey any
information about the physical position of things.

3.5.29 site: a part of the earth’s surface, that can be either land or sea bed.
NOTE — A process plant (see 3.5.20) can be built on some sites.

3.5.30 specific:an indication that an object has a unique existence, or is the intention for an object that
can have a unique existence.

14
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NOTES
1 - An object is either specific or typical (see 3.5.31).

2 — An actual (see 3.5.1) plant item (see 3.5.21 in an actual process plant (see 3.5.20) is a specific object.

3.5.31 typical: an indication that an object is the embodiment of the shared aspect of a family of similar
objects.

NOTES
1 - An objectis either typical or specific (see 3.5.30).

2 — A typical object can be a reference design from which one or more intended (see 3.5.15) physical
(see 3.5.17) objects are derived by a design process.

3 — Atypical object can be a reference design from which one or more actual (see 3.5.1) physical (see 3.5.17)
objects are derived by a manufacturing process.

EXAMPLE 10 — Each item shown in the catalogue of pipe fittings supplied by J. Bloggs and Co. is a typical
object.

3.6 Abbreviations

For the purposes of this part of ISO 10303, the following abbreviations apply.

AA Application Assertion

AAM Application Activity Model

AIC Application Interpreted Construct
AIM Application Interpreted Model

AO Application Object

AP Application Protocol

ARM Application Reference Model
ASCII American Standard Code for Information Interchange
ATS Abstract Test Suite

BoM Bill of Materials

DAM Draft AMendment

15
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GIF Graphics Interchange Format

HTML HyperText Markup Language

HVAC Heating, Ventilation and Air Conditioning
NPSH Net Positive Suction Head

NPSHR Net Positive Suction Head Ratio

P&l Piping and Instrumentation

P&ID Piping and Instrumentation Diagram

PFD Process Flow Diagram

PICS Protocol Implementation Conformance Statement
SGML Standard Generalised Markup Language
UoF Unit of Functionality

4 Information requirements

This clause specifies the information required for functional data and their schematic representation for
process plant

The information requirements are specified as a set of units of functionality, application objects, and

application assertions. These assertions pertain to individual application objects and to relationships
between application objects. The information requirements are defined using the terminology of the

subject area of this application protocol.

NOTES
1 — Agraphical representation of the information requirements is given in annex G.

2 — The information requirements correspond to those of the activities identified as being within the scope
of this application protocol in annex F.

3 — The mapping table specified in 5.1 shows how the integrated resources and application interpreted con-
structs are used to meet the information requirements of this application protocol.

4.1 Units of functionality

This subclause specifies the units of functionality for the Functional data and their schematic represen-
tation for process plant application protocol. This part of ISO 10303 specifies the following units of
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functionality:
— activity;

administration;

— approval;

— catalogueof_standardtems;

— classificationof_plantitem;

— compositionand.connectionof_plantitem;
— datainheritance;

— effect;

— hierarchicaldecomposition;

— identification;

— informationand document;

— involvementconstraint;

— library_of_classes;

— life_cycle;

— plantitem;

— positionandorientation;

— procesamaterialandsubstance;
— property;

— requiredinformation;

— schematicappearance;

— schematigresentatiorandlayout;

varianceandderivation.

The units of functionality and a description of the functions treath UoF supports are given below. The
application objects included in the UoFs are defined in 4.2.

17
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NOTE 1 — The UoFs within this part of ISO 10303 are divided into two groups:

engineering content UoFs: These UoFs are determined by the engineering content of process plant
functional data;

The UoFs within this group are activity, catalogue, classificatibplantitem, compositiorand.-
connectionof_plantitem, hierarchicadecomposition, involvememtonstraint, libraryof_classes, plant
item, positionand orientation, procesmaterialand substance, property, and requiiedormation.

These UoFs have specific relationships between them that are determined by their engineering content;

business practice UoFs:These UoFs are determined by the business practices concerned with the
management of process plant functional data and its presentation.

UoFs within this group are administration, approval, datzeritance, effect, identification, informa-
tion.and document, lifecycle, schemati@ppearance, schematicesentatiorandlayout, and variance
andderivation.

These UoFs provide generic facilities and can be used in conjunction with many other UoFs.

An outline of the relationships between UoFs is shown in figure 5. This diagram shows the principal refer-
ences between UoFs, and provides a guide to the reader of this part of ISO 10303.

The notation for this figure is as follows:
— The boxes present UoFs.
— The lines indicate references between UoFs, with the circle at the referenced UoF.

— The UoFs that support business practices, and that are not determined by engineering content, are shown
referencing a thick black line to indicate that they can reference many of the other UoFs.

The lines between the business practice UoFs and the engineering content UoFs indicate specific relationships
as follows:

information _and_document to plantitem: The informationanddocument UoF can be used to hold
information about any application object. The line shown in figure 5 indicates that a document or
computer file is itself a plantem.

effect to activity: The effect UoF can hold information about the beginning or end of any application
object. The line shown in figure 5 indicates that an activity can be recorded as the cause of an effect.

approval to activity: The approval UoF can hold information about the approval of any application
object. The line shown in figure 5 indicates that an activity can be recorded as the purpose for which
approval is given.

This part of ISO 10303 specifies the application objects within each UoF, and also standard instances of
application objects.

A standard instance of an application object is an instance that has a meaning completely defined by this
part of ISO 10303.
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Figure 5 — Outline of the references between UoFs
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NOTE 2 — A thing that exists in the real world can be recorded by an instance of an application object.
Instances are created by a user of this part of ISO 10303 as required to record the existence of things. A
standard instance is one for which this part of ISO 10303 specifies the thing that is recorded.

This part of ISO 10303 provides the ability to exchange or share information about the classification of
an application object. An instance of an application object is classified by being associated with another
application object that is a class.

NOTE 3 — Application objects are often classified by being associated with an instance of a class that is held
in a class library. A class library can contain standard instances that are common classes (such as Pipe or
Heatexchangeisystem), as well as user defined instances that are specialised classes.

EXAMPLE 11 — Equipment item P-4506-A in annex L is classified as a pump.

NOTE 4 — A thing can be classified in many ways. The plant item in example 11 can also be classified as a
centrifugalpump and a pressurgart.

A class may be defined within this part of ISO 10303, or may be defined by a user.

EXAMPLE 12 — Coalpulveriser is a functional class of plant item that is not defined within this part of
ISO 10303, but can be defined by a user.

NOTES
5 — Information about a class and information about a classification association are different, so that:

— a user defined class can have information about it such as an identification, a description, the time and
date at which the class was created, and an approval status; and

— a classification association can have information about it such as the date and time that the object was
classified and an approval status.

The date and time of creation for a class precedes the date and time at which the class is used to classify
something.

6 — A classification association can reference either a standard class defined within this part of ISO 10303 or
a user defined class.

This part of ISO 10303 defines a libraries of standard classes that can be used to exchange or share
information about the nature of an object without prior agreement between the parties to the exchange or
sharing.

Each standard class within a library is an instance of an application object that is a class. The standard
instances are defined in annex M, and held in tables. The standard instances are divided into tables
according to discipline or use. These tables and the UoFs to which they belong are shown in table 1.

4.1.1 activity UoF

The activity UoF defines an activity and the things involved in an activity, which can be a process activity
carried out by a process plant or a design activity carried out by a person or organization.

The things that play a role in an activity can be as follows:
— plantitems (see 4.1.15);
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Table 1 — Listing of standard instance tables

table of standard instances ‘ UoF
Classof_activity for design activity
Classof_activity for processes activity

Classof_annotationelement

schematigpresentatiorand -

layout

Classof_facility for Connectorof_facility

classificationof_plantitem

Classof facility for generic classification

classificationof_plantitem

Classof facility for heat transfer

classificationof_plantitem

Classof facility for instrumentation and control

classificationof_plantitem

Classof_facility for piping and insulation

classificationof_plantitem

Classof facility for plants and systems

classificationof_plantitem

Classof_facility for rotating and reciprocating equipment

classificationof_plantitem

Classof_facility for valves

classificationof_plantitem

Classof facility for vessels

classificationof_plantitem

Classof_facility for Logical_informationcarrier

informationanddocument

Classof_informationcontent for identification

identification

Classof_informationcontent for design documentation

informationanddocument

Classof_informationcontent for natural language

informationanddocument

Classof_involvement

activity

Classof_material for generic classification

classificationof_plantitem

Classof_material for heat transfer

classificationof_plantitem

Classof_material for heat transfer equipment components

classificationof_plantitem

Classof_material for instrumentation and control

classificationof_plantitem

Classof_material for instrumentation and control component

classificationof_plantitem

Classof_material for piping and insulation

classificationof_plantitem

Classof_material for plants and systems

classificationof_plantitem

Classof_material for rotating and reciprocating equipment

classificationof_plantitem

Classof_material for valves

classificationof_plantitem

Classof_material for valve components

classificationof_plantitem

Classof_material for vessels

classificationof_plantitem

Classof_material for vessel components

classificationof_plantitem
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Table 1 — Listing of standard instance tables (concluded)

table of standard instances ‘ UoF ‘

Classof_material for Physicainformationcarrier informationand document

Classof_property for composition compositionand connection-
of_plantitem

Classof_property for Material and Activity property

Classof_property for Physicainformationcarrier informationand document

Classof_substance for Phase processmaterialand substance

Classof_substance for Processaterial processmaterialand substance

Classificationof_classof facility library_of classes

Classificationof_classof_material library_of classes

Property enumerations for colour schematicappearance

Recognizednvolvementfor_activity_accordingto_class for det involvementconstraint

sign

Recognizednvolvementfor_activity_accordingto_class for involvementconstraint

processes

— people and organizations (see 4.1.2),

— anything that can be approved (see 4.1.3);
— information (see 4.1.11);

— process materials (see 4.1.17); and

— effects (see 4.1.8).
This UoF provides the ability to exchange or share:
— activities and their classes, and the composition and temporal sequence relationships between activ-
ities;
— the roles played by things in activities, and the nature of these roles.
This UoF defines a standard set of classes of activity. Additional classes may be defined by the user.

This UoF defines a standard set of classes of involvement that indicate the nature of a role played in an
activity. Additional classes may be defined by the user.

NOTE 1 — This UoF can be used in conjunction with the pliéern (see 4.1.15), processaterial (see 4.1.17),
administration (see 4.1.2), approval (see 4.1.3), informadimhdocument (see 4.1.11), and effect (see 4.1.8)
UoFs containing things involved in an activity.

The following application objects are used by the activity UoF:
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— Activity;

— Classof_activity;

— Classof_involvement;

— Classificationof_activity;

— Classificationof_involvement;
— Compositionof_activity;

— Involvementof_objectin activity;

Temporalsequencef_activity.

4.1.2 administration UoF

The administration UoF defines people and organizations that can be involved in activities, and the
ownership and control over plant items exercised by organizations.

This UoF provides the ability to exchange or share:

— information about the ownership and control of organizations over plant items and intellectual prop-
erty;

— information about the holding of a position within an organization by a person;

— organizational structure.

NOTE 1 — This UoF can be used in conjunction with:
— the plantitem UoF (see 4.1.15) containing a plant item that is owned or operated;
— the informationand document UoF (see 4.1.11) containing intellectual property that is owned;

— the activity UoF (see 4.1.1) containing an activity in which a person or organization is involved.

The following application objects are used by the administration UoF:

— Compositionof_organization;

Controlof_informationcontentby_organization;

Custodyof_materialby_organization;

Holding of_organizationapositionby_person;

Operationof_facility by_organization;
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— Organization;
— Ownershipof_intellectualpropertyby_organization;
— Ownershipof_materialby_organization;

— Person.

4.1.3 approval UoF

The approval UoF associates anything within the scope of this part of ISO 10303 with an approval status
with respect to a purpose. A purpose may be a specified activity, or any activity that is a member of a
specified class.

This UoF provides the ability to exchange or share information about approval status of either a thing or
of a data record for a thing.

NOTE 1 — This UoF is used in conjunction with the UoF that contains an assessed object.

This UoF is used in conjunction with the activity UoF (see 4.1.1) containing an activity or class of activity that
is the purpose of the approval. The activity UoF can also contain an assess activity that creates an approval.

This UoF can be used in conjunction with the effect UoF (see 4.1.8) that contains the beginning or end of an
approval assignment.

An object in the real world can be approved. This object in the real world can be something that actually
exists or an intention for something that can exist. A data record in a computer system that records the
existence of the object in the real world can also be approved.

NOTE 2 — Approval can be assigned to:
a) an object, such as an intended heat exchanger; or
b) a set of data records about the object.

In case athe approval is of the intent and the information involved in the approval must be deduced from the
purpose of the approval.

In case b the approval is of the set of data records, and not necessarily of the objects that are recorded by
them. A data record in the set containing information about the heat exchanger can record a pipe segment
connected to the heat exchange. The approval of the set of data records for a purpose connected with the heat
exchanger does not imply approval of the pipe segment.

The following application objects are used by the approval UoF:

— Approvalof_object;

— Compositionof_datarecord.
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4.1.4 catalogueof _standard items UoF

The catalogusf_standardtems UoF contains reference plant items and symbols. A specific plant item
within an actual or intended process plant can be derived from a reference (or typical) plant item. A
symbol in a schematic presentation of information can be derived from a reference symbol.

Reference plant items or reference symbols can be collected together into catalogues.

This UoF provides the ability to exchange or share reference plant items and symbols and catalogues of
them.

NOTES

1 - This UoF is used in conjunction with the platem UoF (see 4.1.15) containing a plantitem that is either
specific and in an intended or actual process plant, or a reference concept in a catalogue.

This UoF is used in conjunction with the schemagtiesentatiorand layout UoF containing a symbol that is
either in a specific presentation of information, or a reference concept in a catalogue.

2 — This UoF can be used in conjunction with the variaand derivation UoF (see 4.1.22) containing a
derivation association that associates a reference plant item or symbol with its specific usage.

3 — This UoF can be used in conjunction with the composiiad connectionof_plantitem UoF (see 4.1.6)
containing an association that collects plant items. A collection of typical plant items is a catalogue.

4 — This UoF can exchange or share information about catalogues of typical plant items, separate from any
specific plantitems in an actual or intended process plant.

A plant item is either:
typical: a reference item that is the common aspect of a family of items; or

specific: an item that has a unique existence or is intended to have a unique existence within a
process plant.

NOTES

5 — The term ‘typical’ is defined in 3.5.31. The term ‘specific’ is defined in 3.5.30.

6 — A collection of typical plant items is contained within a catalogue issued by a parts supplier.

A collection of specific plant items is contained within a bill of materials.

The following application objects are used by the catalogfustandardtems UoF:
— Specificobject;

— Typical object.

— Typicalor_specificobject.
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4.1.5 classificationof_plant_item UoF

The classificatiorof_plantitem UoF classifies a plant item within a process plant or a complete process
plant. This UoF provides both a functional and a physical classification.

This UoF provides the ability to exchange or share multiple classifications of a single plant item.

This UoF defines a standard set of functional and physical classes of plant item. Additional classes may
be defined by the user.

NOTE 1 — This UoF can be used in conjunction with the pliéemn UoF (see 4.1.15) containing a classified
plant item.

A functional plant item may have one or more functional classifications. A functional plant item may
also be associated with one or more physical classifications. These indicate the classes of physical plant
item that are recognized to be appropriate as a resource to provide the service.

A physical plant item may have one or more physical classifications. A physical plant item object may
also be associated with one or more functional classifications. These indicate the classes of functional
plantitem that are recognized to be appropriate as a service provided by the resource.

This leads to associations between functional and physical plant items and functional and physical
classes, as follows:

functional classification of a functional item: a classification of a functional plant item by its na-
ture.

EXAMPLE 13 — The heat exchanger E-4507 in annex L is classified by its nature as exibbahge.

recognized physical class for a functional item:an association between a functional plant item
and a physical class recognized as appropriate for its resource.

EXAMPLE 14 — The heat exchange E-4507 in annex L has a physical classasdglibe heat-
exchanger recognized as appropriate for its resource.

physical classification of a physical item:a classification of a physical plant item by its nature.

EXAMPLE 15 — The physical item that provides the service E-4507 in the example in annex L is
classified by its nature as a shatidtube heatexchanger.

recognized functional class for a physical item:an association between a physical
plantitem and a functional class recognized as appropriate for its service.

EXAMPLE 16 — The physical item that is the centrifugal pump providing the service P-4506-A in
annex L has a functional class pump recognized as appropriate for its service.

NOTE 2 — If a physical plant item is associated with a physical plant item for which it provides the service,
then a recognized functional class for the physical plant item is superfluous information.

However a physical pump (say) that actually exists in the stores, or a standard pump in a catalogue, is not
associated with a functional plant item. In this case the association between the physical plant item, whether
actually existing in the stores or in the catalogue, and the class of its potential service is importantinformation.
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The following application objects are used by the classificatibplantitem UoF:
— Classof facility;

Classof_material;

Classificationof facility;

Classificationof_material;

Recognizedtlassof_resourcefor facility;

Recognizedtlassof_servicefor_material.

4.1.6 compositionand_connectionof plant_item UoF

The compositiorand.connectionof_plantitem UoF defines both the functional and the physical com-
position and connectivity of plant items.

This UoF provides the ability to exchange and share:

the functional composition and connectivity of functional plant items, and the physical composition
and connectivity of physical plant items;

the topological sequence information of functional plant items, without explicit connection infor-
mation; and

information about the functional plant items used in a functional connection;

information about the physical plant items and features used in a physical connection.

NOTE 1 — This UoF is always used in conjunction with the pliem UoF (see 4.1.15) containing plant
items for which composition and connections are specified.

The functional composition of functional plant items and the physical composition of the physical plant
items that provide the resource are independent and need not correspond directly.

NOTE 2 — This part of ISO 10303 can record either the functional composition of functional plant items, or
the physical composition of physical plant items, or both.

EXAMPLE 17 — The functional plant items 45-FIC-501 and 450-FIC-502 are two controller within different
loops.

For each functional plant item there is a circuit boardphgsical plant item. The two circuit boards are
physically both within the same cabinet.
The two controllers can be, but need not be, functionally both within the same control system.

The functional connections of functional plant items and the physical connections of the physical plant
items that provide the resource are independent and need not correspond directly.

NOTE 3 — This part of ISO 10303 can record either the functional connections of functional plant items, or
the physical connections of physical plant items, or both.
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EXAMPLE 18 — Pipe segment SD-310 discharges into the settlement tank VS-310. There is a functional
connection between these functional plant items.

The pipe that is the resource for SD-310 and the open reinforced concrete tank that is the resource for VS-310
are physical plant items. They can be, but need not be, physically connected.

The following application objects are used by the compositiad connectionof_plantitem UoF:
— Assemblyof facility;

Assemblyof material;

— Collectionof_facility;

— Collectionof_material;

— Compositionof_facility;

— Compositionof_material;

— Connectionof_facility;

— Connectionof_material;

— Connectorof_facility;

— Feature;

— Possessianf_connectotby facility;
— Possessianf_featureby_material;
— Topologicsequencef facility;

— Usageof facility in_connection;

— Usageof featurein_connectionof_material;

Usageof_materialin_connection.

4.1.7 datainheritance UoF
The datainheritance UoF provides a method for defining two similar sets of data relevant to two similar
objects by specifying the difference between the sets of data.

NOTE 1 — Data inheritance can be used to specify a variant of an intended plant item.

This UoF provides the ability to exchange or share information about the data relevant to one object that
is inherited by another similar object.
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NOTE 2 — This UoF is used in conjunction with other UoFs containing objects for which data is relevant,
and objects that are inherited.

The following application objects are used by the datseritance UoF:

— Exclusionof_associatiodfrom_inheritance;
— Inclusionof_associatioms valid_within_context;

— Inheritanceof_valid_associations.

4.1.8 effect UoF

The effect UoF associates anything within the scope of this part of ISO 10303 with the date, time, place
and cause of its beginning or end.

This UoF provides the ability to exchange or share information about the beginning or end of either a
thing or of a data record for a thing.

NOTE 1 — This UoF is used in conjunction with the UoF containing objects that begin or end.
This UoF can be used in conjunction with the activity UoF (see 4.1.1) containing an activity that is the cause

of a beginning or end.

Any object, whether actual or an intention, in the real world has a beginning and ultimately an end. A
data record in a computer system that records the existence of the object also has a beginning and an end.

NOTE 2 — The beginning or end of a data record do not necessarily happen at the same time at the beginning
or end of the object that is recorded.

If a data record is created for something that already exists, then the beginning or the data record happens
after the beginning of the object in the real world.

If a data record in an asset management system is created for a plant item that has not yet been delivered,
then the beginning of the data record can happen before the beginning of the real world object.

A beginning or end may be assigned to an association.

NOTE 3 — This part of ISO 10303 records a relationship between application objects as another application
object. This enables a change to a relationship between application objects to be recorded.

Consider an association between a intended plant item such as a vessel and a property such as an operating
pressure. If the intended operating pressure is changed, then the association between the vessel and the old
operating pressure is ended and an association between the vessel and a new operating pressure begins.

A history of changes is recorded by beginning and end information.

The following application objects are used by the effect UoF:
— Beginningeffect;

— Beginningor_endeffect;

— Dateandtime;
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— Descriptionof_pointin_time_by_dateandtime;
— Endeffect;

— Pointin_time.

4.1.9 hierarchicaldecomposition UoF

The hierarchicatlecomposition UoF defines a hierarchical decomposition of both functional and physi-
cal plant items.

This UoF provides the ability to exchange and share:

— afunctional decomposition hierarchy for functional plant items, and a physical decomposition hier-
archy for physical plant items;

— information about the purpose of the hierarchy.
NOTES

1 - This UoF is always used in conjunction with the composifiad connectionof_plantitem UoF (see 4.1.6)
containing composition associations that are collected together to define the hierarchy.

2 — This UoF can be used in conjunction with the administration UoF (see 4.1.2) containing an organization
that uses a hierarchy.

This UoF can be used in conjunction with the activity UoF (see 4.1.1) containing an activity or class of
activity that uses a hierarchy.

The following application objects are used by the hierarchieomposition UoF:

Collectionof_compositionof_facility .into_hierarchy;
— Collectionof_compositionof_materialinto_hierarchy;
— Hierarchyof_compositionof_facility;

— Hierarchyof_compositionof_material;

— Valid_contextfor_hierarchyof_compositionof facility;

— Valid_contextfor_hierarchyof_compositionof_material.

4.1.10 identification UoF

The identification UoF provides identification for:
— plantitems and provision of service associations (see 4.1.15);

— connections between plant items and features of plant items (see 4.1.6);
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— classes of plant item, property and information (see 4.1.5);
— activities (see 4.1.1);

— information and documents (see 4.1.11);

— organizations and people (see 4.1.2);

— positions and orientations (see 4.1.16);

— properties (see 4.1.18);

— beginning and end effects and times (see 4.1.8);

— approvals (see 4.1.3);

— hierarchical decomposition views (see 4.1.9);

data records.

NOTE 1 — The list of application objects that can be identified is contained in Desarltjedt (see 4.2.79.1).

This UoF provides the ability to exchange or share:

many different identifications for the same object;

The identifications may be of different types, used for different purposes or used by different orga-
nizations.

— an identification of a data record as well as an identification of the object that a data record records;
NOTE 2 — Name and label are different types of identification, and a plant item can have one of each.
— information about the circumstances in which a particular identification is used;

information about the identification scheme used to create an identification and about the maintainer
of that identification scheme.

This UoF defines a standard set of classes for identifier. Additional classes may be defined by the user.
NOTES

3 — This UoF is always used in conjunction with another UoF containing an identified object.

4 — This UoF is always used in conjunction with the informatém.document UoF (see 4.1.11), containing
identifier text and its classification (as a name or label say).

5 — This UoF can be used in conjunction with the administration UoF (see 4.1.2) containing an organization
that maintains an identification scheme, or uses an identification.
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This UoF can be used in conjunction with the activity UoF (see 4.1.1) containing an activity or class of
activity that uses a hierarchy.

An object in the real world may be identified. The data record in a computer system that records the
existence of the object in the real world may also be identified.

NOTE 6 — The identification of a data record is usually assigned by computer and is usually not intended
to be used by people. However, this identification can be persistent, and can be used by several different
computer systems.

This UoF provides the ability to exchange or share both types of identification.
The following application objects are used by the identification UoF:
Datarecord;

Identificationof_objectby_informationcontent;

Maintenanceof_identificationscheme;

Valid_contextfor_identification.

4.1.11 information.and_document UoF

The informationand.document UoF provides a description for:
— plantitems and provision of service associations (see 4.1.15);

— connections between plant items and features of plant items (see 4.1.6);
— classes of plant item, property and information (see 4.1.5);

— activities (see 4.1.1);

— information and documents (see 4.1.11);

— organizations and people (see 4.1.2);

— positions and orientations (see 4.1.16);

— properties (see 4.1.18);

— beginning and end effects and times (see 4.1.8);

— approvals (see 4.1.3);

— hierarchical decomposition views (see 4.1.9).

NOTE 1 — The list of application objects that can be described is given in 4.2.79.1.
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A description may be provided by information content (text, numeric or binary objects) or by a reference
to information content held elsewhere. A description may be provided by an association with a holder of
information content such as a document or computer file.

This UoF provides the ability to exchange or share:

information content, and associations with described objects;

references to information content and holders or information content, and associations with de-
scribed objects;

the classification of information content according to the meaning conveyed and according to the
language or other formalism used,;

NOTE 2 — An information content can be classified as a process data sheet. It can also be classified as
French, and as SGML.

the classification of information content held by an information holder, and the classification of an
information holder according to its nature;

NOTES

3 — A document can contain information content classed as a process data sheet, and French. A docu-
ment can be classified as being formatted for A4 size paper.

4 — The term ‘information holder’ is defined in 3.5.12.
— the association between an information holder and the information content that it contains;

— references between information holders.

This UoF defines a standard set of classes for information content. Additional classes may be defined by
the user.

This UoF defines a standard set of classes for information holders. Additional classes may be defined by
the user.

NOTES

5 — This UoF can be used in conjunction with another UoF containing a described object.

6 — This UoF can be used in conjunction with the plaem UoF (see 4.1.15) containing a holder of infor-
mation content.

A computer file that is held within a computer system is a logical plant item. A document that is ink on paper
is a physical plant item.

This UoF supports two types of business practice:

document or file based: In this practice, information content is managed via the documents or
computer files that hold the information content.
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information based: In this practice, a text string or binary object is managed as an object, separate
from any particular carrier.

NOTE 7 — An information based business practice requires the identification of information content, and
the recording of version and approval information about information content. This information is within the
identification UoF (see 4.1.10) and the approval UoF (see 4.1.3).

The following application objects are used by the informatét document UoF:
— Binary_object;

Classof_informationcontent;

— Classof_informationcontentheld by_informationcarrier;
— Classificationof_informationcontent;

— Definition_of_objectby_informationcontent;

— Definition.of_objectvia_informationcarrier;

— Descriptionof_objectby_informationcontent;

— Descriptionof_objectvia informationcarrier;

— Holding.of_informationcontentby_informationcarrier;
— Informationcontent;

— Logicalinformationcarrier;

— Physicalinformationcarrier;

— Referencebetweeninformationcarrier;

— Referenceo_objectby_informationcontent;

— Referenceo_objectvia informationcarrier;

— Text.

4.1.12 involvementconstraint UoF

The involvementconstraint UoF provides a structure for defining the different ways in which a thing
may play a role in an activity.

This UoF provides the ability to exchange or share:

— constraints that specify the classes of role played by a thing that are valid for a particular class of
activity;
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— constraints that specify the classes of thing that are valid for a particular class of role;

— constraints that specify the classes of thing that are valid for a particular combination of class of role
and class of activity.

This UoF defines standard sets of constraints based upon standard classes of involvement and activity
(see 4.1.1) and plant item (see 4.1.5). Further constraints on the standard classes, and constraints on user
defined classes, may be defined by the user.

NOTES

1 - This UoF is used in conjunction with the activity UoF (see 4.1.1) containing classes of activity and
involvement, and the classificatiaf_plantitem UoF containing classes of plant item.

2 — This UoF can exchange or share information about constraints upon classes, without any activities, in-
volvements or plant items that are classified.

The following application objects are used by the involvenenistraint UoF:

Involved classof_object;

Recognizednvolvementfor_activity accordingto_class;

Recognizednvolvementin activity for_objectaccordingto_class;

Recognizebjectfor_role_accordingto_class.

4.1.13 library of classes UoF

The libraryof classes UoF provides a library structure for classes of plant item, property, symbol and
information content.

This UoF provides the ability to exchange or share:

a class library for plant items and constraints on the valid assemblies, connections, provisions of
service and descriptions of plant items according to class;

— a class library for properties and constraints upon the possession of properties by plant items ac-
cording to class.

— aclass library for symbols and constraints upon the valid use of symbols to stand for plant items
according to class;

— aclass library for information content and constraints upon the composition of information content
and the use of information content to describe plant items according to class.

This UoF defines standard sets of constraints based upon the standard classes of plant item, property,
and information content defined in the plat@m (see 4.1.15), property (see 4.1.18), informagoil -
document (see 4.1.11) and schematiesentatiorand layout (see 4.1.21) UoFs. Further constraints on

the standard classes, and constraints on user defined classes, may be defined by the user.
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NOTES

1— This UoF is used in conjunction with the platem (see 4.1.15), property (see 4.1.18), information
anddocument (see 4.1.11) and schematiesentatiorand layout (see 4.1.21) UoFs containing classes.

2 — This UoF can exchange or share information about libraries of classes, without any plant items that are
classified. In this case, this UoF is not used in conjunction with the jilamt UoF (see 4.1.15).

The following application objects are used by the librafyclasses UoF:
— Classificationof_classof_annotationelement;

— Classificationof_classof facility;

— Classificationof_classof_material;

— Collectionof_classof_annotationelement;

— Collectionof_classof facility;

— Collectionof_classof_informationcontent;

— Collectionof_classof_material;

— Collectionof_classof_property;

— Recognizedassemblyof_annotationelementaccordingto_class;

— Recognizedassemblyof facility accordingto_class;

— Recognizedassemblyof_materialaccordingto_class;

— Recognizeccompositionof_informationcontentaccordingto_class;

— Recognizedconnectionof_annotationelementaccordingto_class;

— Recognizedconnectionof facility accordingto_class;

— Recognizedconnectionof_materialaccordingto_class;

— Recognizeddescriptionof_objectaccordingto_class;

— Recognizedpossessionf_propertyaccordingto_class;

— Recognizedpresentatiorof_facility_by_annotationelementaccordingto_class;
— Recognizedoresentatiorof_materialby_annotationelementaccordingto_class;

— Recognizedprovisionof_serviceaccordingto_class.
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4.1.14 lifecycle UoF

The life_.cycle UoF indicates whether something actually exists or is an intention. Something that exists
may be associated with the intention that preceded it.

NOTES

1 - Theterm ‘actual’ is defined in 3.5.1. The term intended is defined in 3.5.15.

2 — An intended plant item and an actual plant item are separate objects. Information about the intended
plant item is information about the intention. Information about the actual plant item is information known
about what actually exists, i.e. information that has been obtained by observation or measurement.

3 — Any application object can be actual. The list of application objects that can be intended is contained in
Life_cycle object (see 4.2.105).

This UoF provides the ability to exchange or share:

— an indication of whether an object actually exists or is an intention;

— an association between an actual object and a corresponding intention that preceded it.

NOTE 4 — This UoF is used in conjunction with other UoFs containing objects that are actual or intended.

The following application objects are used by the lifgcle UoF:

Actual object;

Intendedobiject;

Life _cycle object;

Realizationof_intendedobjectby actual.

4.1.15 plantitem UoF

The plantitem UoF contains a record of the items within a process plant that play a role in the operation
of the plant. An item may be a complete plant or any sub-division of a plant down to a single component.

An item may be a functional item (Facility), or a physical item (Material). A provision of service asso-
ciation relates a functional item to a physical item that provides the service.

This UoF provides the ability to exchange or share records of functional and physical items, and provision
of service associations between them.

NOTE 1 — This UoF does not provide any information about a functional or a physical item other than its
existence, and optionally its involvement in a provision of service association.

This UoF is always used in conjunction with another UoF, such as the identification UoF, providing further
information about plant items.

This part of ISO 10303 provides two views of a process plant, as follows:
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functional view: a view in which the plant is divided into items on the basis of the service that the
items provide.

The items within a functional view are Facilities. Information about the service provided is associ-
ated with a Facility.

NOTE 2 — The identification of a Facility is usually called a ‘tag’.

physical view: a view in which the plant is divided into items on the basis of their physical nature.

The items within a physical view are Material objects. Information about the physical nature is
associated with a Material object.

NOTE 3 — The identification of a Material object can be a serial number assigned by its manufacturer
or an asset number assigned by its operator.

NOTE 4 — Most Activities supported by this part of ISO 10303 require both views. However Activities
classed as process design, commissioning, operation and decommissioning are principally concerned with
Facilities, and Activities classed as engineering design, construction, maintenance and demolition are princi-
pally concerned with Material objects.

EXAMPLE 19 — The P&ID in annex L, identifies the Facilities in the distillate transfer system and shows
their connections, but also provides information about the Material objects.

In particular the reducers are shown event though they are Material objects and not Facilities. Also V4 is
presented by a globe valve symbol which indicates the nature of the Material that provides the service.

The following application objects are used by the plaet UoF:
— Facility;

— Material;

— Provisionof_serviceby material.

4.1.16 positionand_orientation UoF

The positionand orientation UoF describes the position and orientation of a plant item.

This UoF provides the ability to exchange or share the identification and description of a position of a
plant item and an orientation of a plant item.

NOTES

1 - This UoF is always used in conjunction with the plaetn UoF (see 4.1.15 containing a plant item that
has a position or orientation.

2 — A position and orientation can be something vague, such as a room or part of a site or something precise,
such a particular point. The description of a position and orientation is within the scope of this part of
ISO 10303.
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The precise co-ordinates of a position and orientation with respect to a frame of reference are within the
scope of ISO 10303 part 227.

The following application objects are used by the positawrl orientation UoF:
— Orientation;

— Orientationof_material;
— Orientationof_resourcefor_facility;
— Pointin_space;

— Pointin_spaceof_material;

Pointin_spaceof_resourcefor_facility.

4.1.17 processnaterial and_substance UoF

The processnaterialand substance UoF defines the process materials that are subject to transfer and
transformation by a process plant, and classifies process material by phase and by substance.

EXAMPLE 20 — Sea water, crude oil and carbon dioxide are classes of substance.

This UoF classifies plant items that provide services within a process plant, such as equipment items, on
the basis of the chemical composition and physical state of the substance that forms the plant item.

EXAMPLE 21 — Castiron, carbon steel and titanium are classes of substance.
This UoF provides the ability to exchange or share:

— information about the class of a component or equipment item determined by its fabrication history
that is relevant to a materials engineer;

— information about the chemical composition and state of a process fluid that is relevant to a chemical
engineer.

NOTE 1 — This UoF can be used in conjunction with the activity UoF (see 4.1.1) containing a transfer or
transform activity carried out upon process material.

The following application objects are used by the progasserialand substance UoF:
— Classof_substance;

Classificationof_materialby_classof_substance;

Classificationof_processmaterialby_phase;

Phase;

Procesamaterial.
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4.1.18 property UoF

The property UoF provides the capability of defining the properties and their numeric values for the
following:

plant items (see 4.1.15);

— classes of plantitem (see 4.1.5);

— features of plantitems (see 4.1.6);

— activities and classes of activity (see 4.1.1);

— documents and other information carriers (see 4.1.11).
This UoF provides the ability to exchange or share:

single numeric values or ranges of values for properties of plant items, classes of plant item, activi-
ties and classes of activity;

NOTE 1 — A property of a class is a basis for membership of the class, such that it is necessary for an
object to have the property in order to be a member of the class.

the different values for the same property that result from changes to the design of a process plant,
or from changes to an actual process plant during its life;

the identification and description of properties by text as well as their numeric values;

property information about that applies either to collections of plant items as a whole or to each
member of the collection;

This UoF defines a standard set of property classes. Additional classes may be defined by the user.
NOTES

2 — This UoF can be used in conjunction with the plaam UoF (see 4.1.15), the classificatiohplant -
item UoF (see 4.1.5) or the activity UoF (see 4.1.1) containing an object that possesses a property.

3 — The dependence of one property upon another, such as viscosity upon temperature, is not within the
scope of this part of ISO 10303.

This part of ISO 10303 distinguishes between:
property: an aspect of a thing that can be observed or measured; and

value: a number with or without a unit or measure, or a text string, that describes a property.

NOTE 4 — A value of a property can be measured for a thing that actually exists or can be deemed as part of
the design process for a thing that is intended to exist.

This UoF provides the ability to exchange or share:
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— the information that two plant items have the same property, when no value for that property has
been measured or deemed;

— atextual description of a property as well as, or instead of, its value.
The following application objects are used by the property UoF:

Classof _property;

— Classificationof_property;

— Compositionof_informationcontent;

— Enumeratedgoropertyin_classof property;

— Numericoperator;

— Numericvalue;

— Possessianf_propertyby eachmemberof_collection;
— Possessianf_propertyby object;

— Property;

— Propertybasisfor_classmembership;

— Unit_of_measure.

4.1.19 requiredinformation UoF

The requirednformation UoF specifies the information that is required as input to, or output from, either
a specific activity or any activity of a class.

This UoF provides the ability to exchange or share:

— aspecification of those properties possessed by a plant items for which a value is required on input,
to or output from, an activity;

— a specification of the documentation for a plant item that is required on input to or output from an
activity.

The requirements are expressed in terms of the class of plant item and a specific activity or a class of
activity.

NOTES

1 - This UoF is used in conjunction with the platem (see 4.1.15), property (see 4.1.18), information
anddocument (see 4.1.11) UoFs containing classes.
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This UoF is used in conjunction with the activity UoF (see 4.1.1) containing a specific activity or class of
activity for which information is required.

2 — This UoF can exchange or share information about requirements for information without any plant
items that have the information. In this case, this UoF is not used in conjunction with thatptantoF
(see 4.1.15).

The following application objects are used by the requirgdrmation UoF:

Requiredinput.descriptionaccordingto_class;

Requiredinput of_propertyvalueaccordingto_class;

Requiredoutputdescriptionaccordingto_class;

Requiredoutputof_propertyvalueaccordingto_class.

4.1.20 schemati@appearance UoF

The schemati@ppearance UoF contains the appearance of elements of a schematic presentation.
This UoF provides the ability to exchange or share:

— acolour, pointsymbol, line fount, text fount, hatching pattern or tiling for an element of a schematic
presentation;

— a view definition in which the schematic is clipped geometrically and in which some elements are
not visible.

NOTE 1 — This UoF is used in conjunction with the schematiesentatiorand layout UoF
(see 4.1.21) containing elements of a schematic presentation that have appearance.

The following application objects are used by the schemegtijgearance UoF:
— 2dboxdimensions;

— 2d-scale;

— 2d.vector;

— Appearancdor_annotationtext;
— Clipping box for_derivation;

— Colourrgb;

— Descriptionof_hatchingby _pitch;
— Descriptionof_tiling by _pattern;

— Hatchingderivationfor_annotationelement;
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— Invisible_.annotationelementin_view;

— Leaderterminatorfor_annotationcurve;
— Line_pattern;

— Line_patternfor_annotationcurve;

— Pointmarkersymbol;

— Scalingfor_derivation;

— Terminatorsymbol,

— Textappearance;

— Textboxfor_annotationtext;

— Tiling _derivationfor_annotationelement;
— Tiling_pattern;

— View_derivationfor_annotationelement;

— Width_for_annotationcurve.

4.1.21 schematigresentationand_ layout UoF

The schematigresentatiorandlayout UoF contains the layout of a schematic presentation and the as-
sociation between the elements of the schematic presentation and the things that are presented:

— plantitems (see 4.1.15);

— identifications of plantitems (see 4.1.10);

— classifications of plant items (see 4.1.5);

— composition and connection of plant items (see 4.1.6);
— properties of plantitems (see 4.1.18);

— activities (see 4.1.1); and

— effects (see 4.1.8).
This UoF provides the ability to exchange or share:
— aschematic presentation of information about a process plant;
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NOTE 1 — This UoF can be used to share or exchange a P&ID of PFD.

connectivity information about the annotation objects within a schematic presentation;

NOTE 2 — This information is not the same at the connectivity of the plant items. In practice the
schematic connectivity should be equivalent to the connectivity of the plant items, but the imposition of
equivalence is not within the scope of this part of ISO 10303.

information about the drawing or drawing sheet that contains the schematic presentation.
NOTES

3 — This UoF is used in conjunction with the schematppearance UoF (see 4.1.20) containing an appear-
ance of elements within a schematic presentation.

4 — This UoF can be used in conjunction with the plaem (see 4.1.15), identification

(see 4.1.10), classificatioof_plantitem (see 4.1.5), compositicand connectionof_plantitem

(see 4.1.6), property (see 4.1.18), activity (see 4.1.1), and effect (see 4.1.8) UoFs that contain things that are
presented.

The UoF is not used in conjunction with these UoFs if the schematic presentation is not associated with the
things that are presented. Such a presentation is termed ‘dumb’.

5 — The list of objects that can be presented is given in 4.2.135.1.

6 — This UoF can be used in conjunction with the informatimldocument UoF (see 4.1.11), containing a
drawing or drawing sheet to contain a schematic presentation, and text strings that are presented.

The following application objects are used by the schematsentatiormandlayout UoF:
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2d_curve;

2d directionrange;
2d_placement;

Annotationarea;
Annotationcurve;
Annotationelement;
Annotationpoint;
Annotationtext;
Assemblyof_annotationelement;

Centreline_for_annotationcurve;



Classof_annotationelement;
Classificationof_annotationelement;
Collectionof_annotationelement;
Compositionof_annotationelement;
Connectionof_annotationelement;
Connectorfeatureof_annotationelement;
Derivationof_annotationelement;
Descriptionof_displayby_placement;
Descriptionof_relative placement;
Directionrangefor_connectorfeature;

Display of annotationelementon_physicalinformationcarrier;
Inner boundaryfor_annotationarea;
Outerboundaryfor_annotationarea;

Pageconnector;
Possessianf_connectorfeatureby_annotationelement;
Presentatiorf_objectby_annotationelement;
Referencebetweenpageconnector;

Relativeplacementof_annotationelement.

4.1.22 varianceand_derivation UoF

The varianceand derivation UoF contains the relationships between objects that record a sequence of
design activities. This UoF also contains the relationship between a specific plant item in an intended or
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actual process plant, and a reference or catalogue item from which it is derived.

NOTE 1 — The list of objects that can have variants, derivatives or alternatives is given in 4.2.76.1.

This UoF provides the ability to exchange or share:

the derivation of a plant item from a reference or catalogue item;
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